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Abstract
We explored the association between caregiving for preschool children with devel-
opmental disabilities and maternal health and healthcare use using linked primary 
care and Born in Bradford birth cohort data. Adjusting for prenatal health, health-
care use and socioeconomic status, mothers who were caregivers were more likely 
than other mothers to have symptoms of psychological distress (odds ratio 1.24; 95% 
CI 1.01, 1.53), exhaustion (1.42; 1.12, 1.80) and possibly head and musculoskeletal 
pain (1.18; 0.97, 1.43). Despite the higher prevalence of symptoms, they did not 
access healthcare services more and may seek healthcare for psychological distress 
less often (0.64; 0.40, 1.02). In general, socioeconomic disadvantage was associated 
with worse health. Pakistani ethnicity (versus white British) and prenatal consulta-
tion were strongly associated with higher postnatal consultation rates. Prenatal ill 
health, healthcare use and socioeconomic status are important factors in the detec-
tion of postnatal ill health via primary care services. If caregiver burden and the 
risk of under-detecting (and thus under treating) caregiver ill health is not addressed 
during the preschool period health inequalities between caregivers and other moth-
ers and their families may persist and grow. The health of mothers of young disabled 
children, in particular their unmet health needs, warrants attention in research and 
clinical practice.
Keywords Child disability · Developmental disabilities · Preschool · Maternal 
health · Healthcare use · Primary care
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Introduction
Developmental disabilities are long term physiological impairments that signifi-
cantly affect a child’s ability to perform activities of daily living, such as inde-
pendent feeding, mobility, and communication (Unicef and World Health Organ-
ization 2012). Globally, 8.4% of children younger than 5  years were estimated 
to have developmental disabilities in 2016 (Olusanya et al. 2018). The preschool 
period (child age 0-5 years) is when most parents will notice developmental dif-
ferences between their child and other children. This is when they are most likely 
to seek and receive a specific disability diagnosis, such as Down syndrome, or a 
diagnosis of developmental delay or a developmental disorder, which are indica-
tors of disability (Cans et  al. 2008). During this period, families are adjusting 
to the diagnosis and its implications for their life. Caregivers describe this as a 
period of high emotional stress (Mayberry and Heflinger 2013).
Parents of children with disabilities experience ongoing psychological and 
physical demands and adverse economic impacts of the caregiving role (Mase-
field et al. 2020; Chambers and Chambers 2015). For example, primary caregiv-
ers (usually the mother) frequently cannot return to work (Working Families and 
Unum 2018). Family breakdown is more common and isolation from friends and 
family is frequently reported (Marquis et al. 2019), Accordingly, there is substan-
tial evidence that caregivers are more likely than mothers of typically developing 
children to experience higher levels of stress, anxiety and depression (Marquis 
et  al. 2019; Masefield et  al. 2020), and a greater likelihood of a large range of 
physical conditions and symptoms (Lee et al. 2017; Miodrag et al. 2015). Stress 
(due to the additional burden of caregiving) is typically assumed as the causal 
mechanism in the relationship between caregiving and ill health (Raina et  al. 
2004). Here we use ill health to mean the signs, symptoms and conditions of poor 
health.
Despite the evidence of worse physical and mental health in caregivers, there 
may be barriers preventing caregivers from seeking timely healthcare for their 
own health problems (Willet et al. 2018), such as less time available due to car-
egiving tasks and diminished support networks to assist with childcare to attend 
appointments (Carlson and Miller 2017). However, no studies exploring this have 
been carried out in the United Kingdom (UK). Most of the research on caregiver 
health has focused exclusively on stress and depression and in caregivers of older 
child age groups (above five years) (Masefield et al. 2020).
Born in Bradford (BiB) is a large multi-ethnic birth cohort in a city in the 
north of England, UK. It has extensive sociodemographic data for the mothers 
and linkage to the mother and child primary care records (n = 12,453 mothers, 
13,776 pregnancies, 3448 fathers) (Wright et al. 2013). The extensive information 
about the mother-child dyads, the richly phenotyped data, a higher than average 
incidence of child disability (Sheridan et al. 2013), and a large sample size, make 
BiB an ideal platform for examining caregiver healthcare use.
Our primary objective was to investigate differences in the frequency of 
healthcare use for physical and psychological ill health in UK mothers of disabled 
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children compared with other mothers during the preschool period. Our research 
questions were: 1) do mothers of young disabled children visit the doctor as often 
as other mothers; 2) are there differences in visit frequency for psychological or 
physical ill health, and 3) how is visiting the doctor influenced by prenatal symp-
toms and socioeconomic status?
Methods
The Strobe guidelines for reporting cohort studies were used (von Elm et al. 2008).
Study Sample
The study sample were paired mothers and children from the BiB cohort who met 
the inclusion criteria: 1) electronic primary care records available for the full study 
period (from 12 months before and five years after the index child’s birth); 2) a BiB 
baseline questionnaire; 3) linked primary care records available for the index child 
from ages 0-5; 4) children who survived beyond the age of five; 5) one child per 
mother. If a mother had more than one child, the first born was selected. Only moth-
ers were included as they are typically the primary caregiver.
Exclusions
We excluded 2726 mothers (21.9%) and 4049 pregnancies (29.4%) from the sample 
for not meeting the inclusion criteria (Fig. 1).
Case Ascertainment
All primary care practices in Bradford use the SystmOne electronic record system 
(The Phoenix Partnership (TPP) 2019). The lists of clinical codes for case ascertain-
ment used the hierarchically organised clinical code language Clinical Terms Ver-
sion 3 (Read codes). To ascertain whether mothers in the BiB cohort were caregiv-
ing for preschool children with disabilities, the children’s primary care records were 
searched for Read codes for conditions: 1) classified as developmental disabilities 
and typically associated with substantial long term disability, 2) which can be iden-
tified during the preschool period, and 3) which have a prevalence ≥1 in 10,000 
(Horridge et  al. 2016). We used the specific conditions of autism spectrum disor-
ders (ASD), Down syndrome, cerebral palsy, Fragile X syndrome and moderate-
profound learning disability.
To mitigate the risk of too small a caregiver group to perform the planned analy-
ses, Read codes for developmental delay, developmental disorders (generalised or 
relating to specific developmental characteristics), mild or unknown severity learn-
ing disability, and generic disability (for example on the learning disability regis-
ter and disability not otherwise specified) were included in the case ascertainment 
strategy.
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We aimed for a sample size of around 100 caregivers and 100 other mothers, 
which was identified as the minimum required to detect a statistically significant 
(p < 0.05) association between caregiving for young disabled children and clinical 
levels of psychological distress in another study (Scott et al. 1997).
Maternal Symptoms of Ill Health
The primary care records of the mothers were searched for six symptoms of ill 
health: stress, common mental disorders, fatigue, sleep problems, headaches/
migraines, and musculoskeletal (MSK) pain. These symptoms might reasonably be 
expected to occur in women of child-bearing age and be identified within a 12 month 
timeframe, have been found to have a higher prevalence in mothers of disabled chil-
dren, and can be caused or exacerbated by stress (Lee et  al. 2017; Miodrag et  al. 
2015) (Online Resource 1).
For each symptom, Read code lists for signs, symptoms and disorders that iden-
tify the symptoms via a single code were drawn up. For common mental disorders 
we adapted an existing list developed for use in the BiB cohort (Prady et al. 2016). 
The lists were combined to produce three symptom groups: psychological distress 
(stress and common mental disorders), exhaustion (fatigue and sleep problems) and 
head and musculoskeletal (MSK) pain. We combined them because a low number of 
visits to the doctor was expected for each symptom as women of child-bearing age 
are a generally healthy group.







Mother not linked to a 
child1, 96
Child withdrawn or
died in study period, 
530






or died in study 
period, 391
Mothers not matched 





Exclusions not mutually exclusive.
1
No linked child if the mother moved away from Bradford between being recruited to the study and giving birth
Fig. 1  Flow diagram of the eligible study sample from the BiB cohort
1 3
Journal of Developmental and Physical Disabilities 
Analysis
We assessed the relationship between caregiver status and healthcare use for the 
three different symptom groups, adjusting for prenatal healthcare use and soci-
odemographic factors. Healthcare use is preceded by health-seeking behaviour, 
whereby the individual recognises a health problem and decides to do something 
to alleviate the clinical symptom (Cornally and McCarthy 2011). Therefore, to 
fully investigate how frequently caregivers visit the doctor compared with other 
mothers, the rate of healthcare-seeking behaviour (≥0 visits) was modelled as 
well as the rate of healthcare use (≥1 visit i.e. healthcare use by only the moth-
ers who demonstrated healthcare-seeking behaviour). We explored the rela-
tionship between caregiver status and the rate of consultation for the symptom 
group using a negative binomial/Poisson regression. The relationship between 
caregiver status and the likelihood of healthcare-seeking behaviour via primary 
care consultation was examined using a zero-inflated negative binomial/Poisson 
regression. Negative binomial regression was used when right-tailed skew was 
found in the consultation frequency variables due to most women in the study 
population not visiting the doctor during the study period and most of those that 
did only visiting once. We determined the best model for the data using descrip-
tive statistics, assessments of equidispersion and goodness of fit (the model with 
the lowest Akaike and Bayesian Information Criterion was the best fit) (Greene 
1994).
A zero-inflated negative binomial regression model was used as some of the 
mothers who did not visit the doctor would also be experiencing symptoms. The 
two part model: a) estimated the probability (odds ratio) of the mothers not visit-
ing the doctor because they did not have symptoms (known as certain zeros), and 
then b) estimated the relative rate ratio based on some of the excess zeros (no 
visits) not being certain zeros (the likelihood that more mothers had the symp-
tom than visited the doctor about it) (Hilbe 2012). We included covariates with 
a known or theorised relationship to the outcomes and were mindful not to over-
specify the model (Schisterman et  al. 2009). We included symptom group con-
sultation frequency in the year before the child’s birth (prenatal covariate), socio-
economic status indicators (education, ethnicity, cohabitation status, subjective 
financial status) all collected during pregnancy, and mother’s age at the child’s 
birth.
Two initial analyses were performed: 1) a bivariate analysis to investigate 
whether any covariates had an association (alpha <0.05) with caregiver status, 
something which might confound the subsequent analyses; 2) multivariate logis-
tic regression to establish the prevalence of the symptom groups, adjusted for the 
covariates.
The statistical analyses were performed in Stata 15 (StataCorp LLC 2018), 
with an alpha of 0.05 where p < 0.05 indicated evidence of, and p ≤ 0.1 indi-
cated a tendency, for a relationship (Gigerenzer et  al. 2004). Ninety-five 
percent confidence intervals were produced around all estimates. A com-
plete case analysis of the data was performed without missing values being 
imputed.
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Individual participants were dropped from the dataset when there were fewer than 
five children with a specific disability to avoid the possibility of compromising ano-
nymity. Categories within a variable were collapsed if this would raise the count 
above five without obscuring the categories in which the caregivers and other moth-
ers were theorised to vary.
Results
The analytic sample included 477 caregivers of preschool disabled children and 
7250 other mothers, 78.1% (9727/12,453) of the recruited mothers in the BiB 
cohort. The caregiver group was comprised of 83 mothers of children with disabling 
conditions: ASD (n = 47), Down syndrome (n = 24) and cerebral palsy (n = 12) and 
394 mothers of children with indicators of disability: developmental delay (n = 371); 
developmental disorders (n = 28); unspecified disability (n = 9) and mild or unknown 
severity learning disability (n = 3). Fewer than five children received diagnoses of 
Fragile X syndrome or moderate-profound learning disability and were excluded 
from the sample.
Table  1 shows the sociodemographic and health characteristics of the sample 
by caregiver status. The amount of missing data was low (≤0.6%). No statistically 
significant relationships between the covariates and caregiver status were observed, 
indicating confounding was unlikely. There was evidence of an association between 
caregiving for children with developmental disabilities and increased postnatal prev-
alence of psychological distress (odds ratio (OR) 1.24, 95% confidence interval (CI) 
1.01, 1.53) and exhaustion (OR 1.42; CI 1.12, 1.80) and possibly head and MSK 
pain (OR 1.18, CI 0.97, 1.43) after adjusting for prenatal ill health and socioeco-
nomic status (Online Resource 2).
Consultation Frequency
The results of the multivariate analyses of the relationship between caregiver sta-
tus and: 1) healthcare use (≥1 primary care visits) for each symptom group, and 
2) healthcare-seeking behaviour (≥0 primary care visits) are shown in Tables 2 
and 3 respectively.
There was a very small (1%) increase in the rate of postnatal healthcare use for 
psychological distress associated with caregiving (relative rate ratio (RRR) 1.01; 
CI 0.89, 1.13) (Table  2). There was also a suggestion that, compared with other 
mothers, caregivers were more likely to have Read codes for psychological distress 
recorded but sought primary healthcare less often (OR 0.64; 0.40, 1.02) (Table 3). 
There was no evidence that caregiving influences whether, or how frequently, moth-
ers consult the doctor after the child’s birth for head and MSK pain or exhaustion 
(Tables 2 and 3).
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Table 1  Sociodemographic and health characteristics of the mothers by caregiver status
Variable Other mothers (n = 9250) Caregivers (n = 477) Total (n = 9727)
Mother’s age (in years), mean (s.d.), 
range
27.5 (5.6), 15-44 27.6 (6.0), 15-49 27.5 (5.6), 15-49
Parity, n column (%)a
  First child 9249 (100) 435 (91.2) 9684 (99.6)
  ≥2 children 1a (0.0) 42 (8.8) 43 (0.4)
  Missing 0 0 0
Cohabitation status, n column (%)
  Living with partner 7642 (82.6) 401 (83.9) 8042 (82.7)
  Not living with partner 1589 (17.2) 77 (16.1) 1666 (17.13)
  Missing 19 (0.2) 0 19 (0.2)
Ethnicity, n column (%)
  White British 3729 (40.3) 193 (40.6) 3922 (40.3)
  Other 1462 (15.8) 56 (11.7) 1518 (15.6)
  Pakistani 4040 (43.7) 228 (47.8) 4268 (43.9)
  Missing 19 (0.2) 0 19 (0.2)
Education, n column (%)
  Higher education (beyond age 
16)
4440 (48.0) 230 (48.2) 4670 (48.0)
  Compulsory education (to age 
16)
4784 (51.7) 246 (51.6) 5030 (51.7)
  Missing 26 (0.3) 1 (0.2) 27 (0.3)
Index of Multiple Deprivation
  1 (highest SES) 164 (1.8) 6 (1.3) 170 (1.8)
  2 320 (3.5) 14 (2.9) 334 (3.4)
  3 1117 (12.1) 44 (9.2) 1161 (11.9)
  4 1702 (18.4) 86 (18.0) 1788 (18.4)
  5 (lowest SES) 5944 (64.3) 327 (68.6) 6271 (64.5)
  Missing 3 (0.0) 0 3 (0.0)
Subjective financial status, n column (%)
  Living comfortably 2480 (26.8) 107 (22.4) 2587 (26.6)
  Doing alright 3833 (41.4) 210 (44.0) 4043 (41.6)
  Just about getting by 2174 (23.5) 115 (24.1) 2289 (23.5)
  Quite difficult 536 (5.8) 27 (5.7) 563 (5.8)
  Very difficult 176 (1.9) 12 (2.5) 188 (1.9)
   Missingb 51 (0.6) 6 (1.3) 57 (0.6)
Symptom groups detected before the child’s birth
  Psychological distress 636 (6.9) 37 (7.8) 673 (6.9)
  Head and MSK pain 1429 (15.5) 72 (15.1) 1501 (15.4)
  Exhaustion 275 (3.0) 12 (2.5) 287 (3.0)
Number of symptom groups detected before the child’s birth, n column (%)c
  0 7585 (82.0) 394 (82.6) 7979 (82.0)
  ≥1 1665 (18.0) 83 (17.4) 1748 (18.0)
  ≥2 194 (2.1) 15 (3.1) 210 (2.2)
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Covariate Relationships
Prenatal healthcare-seeking behaviour was associated with a higher postnatal rate 
of healthcare use (visiting more than once) and healthcare-seeking behaviour (visit-
ing at all when experiencing symptoms) (Tables 2 and 3). There was evidence that 
socioeconomic disadvantage was associated with both increased healthcare use and 
decreased healthcare-seeking behaviour (Tables 2 and 3). However, the magnitude 
Table 1  (continued)
Variable Other mothers (n = 9250) Caregivers (n = 477) Total (n = 9727)
  ≥3 13 (0.1) 0 13 (0.1)
Symptom group detected after the child’s birth
  Psychological distress 2789 (30.2) 165 (34.6) 2954 (30.4)
  Head and MSK pain 3612 (39.1) 207 (43.4) 3819 (39.3)
  Exhaustion 1334 (14.4) 92 (19.3) 1425 (14.7)
Number of symptom groups detected after the child’s  birthc
  0 4431 (47.9) 190 (39.8) 8026 (82.5)
  ≥1 4819 (52.1) 287 (60.2) 5106 (52.5)
  ≥2 1602 (17.33) 98 (20.55) 1701 (17.5)
  ≥3 312 (3.4) 25 (5.24) 337 (3.5)
Symptom groups detected both before and after the child’s birth
  Psychological distress 420 (4.5) 24 (5.0) 444 (4.6)
  Head and MSK pain 858 (9.3) 41 (8.6) 899 (9.2)
  Exhaustion 86 (0.9) 8 (1.7) 94 (1.0)
Consultation frequency (including zero visits) before the child’s birth, mean (s.d), range
  Psychological distress 0.1 (0.6), 0-17 0.1 (0.6), 0-6 0.1 (0.6), 0-17
  Head and MSK pain 0.2 (0.6), 0-7 0.2 (0.5), 0-3 0.2 (0.6), 0-7
  Exhaustion 0.03 (0.2), 0-4 0.03 (0.2), 0-2 0.03 (0.2), 0-4
Consultation frequency (including zero visits) after the child’s birth, mean (s.d), range
  Psychological distress 0.9 (2.3), 0-56 1.1 (2.0), 0-11 0.9 (2.3), 0-56
  Head and MSK pain 0.9 (1.7), 0-25 1.0 (1.7), 0-11 0.9 (1.7), 0-25
  Exhaustion 0.2 (0.5), 0-6 0.3 (0.6), 0-5 0.2 (0.5), 0-6
Consultation frequency (only mothers who visited) before the child’s birth, mean (s.d) range
  Psychological distress 1.8 (1.5), 1-17 1.8 (1.4), 1-6 1.8 (1.5), 1-17
  Head and MSK pain 1.3 (0.7), 1-7 1.3 (0.5), 1-3 1.3 (0.7), 1-7
  Exhaustion 1.1 (0.4), 1-4 1.2 (0.4), 1-2 1.1 (0.4), 1-4
Consultation frequency (only mothers who visited) for the five years after the child’s birth, mean (s.d) 
range
  Psychological distress 3.1 (3.3), 1-56 3.1 (2.4), 1-11 3.1 (3.3), 1-56
  Head and MSK pain 2.2 (2.1), 1-25 2.3 (1.9), 1-11 2.2 (2.1), 1-25
  Exhaustion 1.3 (0.7), 1-6 1.4 (0.7), 1-5 1.3 (0.7), 1-6
a Although there is a cell count of less than 5 for this variable, the data are presented as the individual was 
not considered at risk of re-identification from the summary data presented
b Missing includes does not wish to answer



















Table 2  Results of the multivariate analyses of the relationship between caregiver status and the frequency of healthcare use (≥1 primary care visits) for psychological dis-
tress, head and MSK pain and exhaustion after the child’s birth, adjusted for prenatal consultation frequency and socioeconomic status
Psychological distress Head and MSK pain Exhaustion
Relative rate ratio 95% 
confidence 
interval
P value Relative rate ratio 95% 
confidence 
interval




Main independent variable - Caregiver status
  No 1 1 1
  Yes 1.01 0.89, 1.13 0.92 1.03 0.91, 1.16 0.64 1.01 0.91, 1.12 0.88
Covariates
  Consultation frequency (≥0) for the 
symptom group before the child’s 
birth
1.19 1.15, 1.24 <0.001 1.22 1.17, 1.27 <0.001 1.14 1.04, 1.25 0.005
Education
  Higher education (beyond age 16) 1 1 1
  Compulsory education (to age 16) 1.07 0.99, 1.15 0.08 1.10 1.04, 1.17 0.001 1.04 0.98, 1.09 0.21
Ethnicity
  White British 1 1 1
  Other 0.78 0.69, 0.87 <0.001 1.06 0.96, 1.17 0.27 1.00 0.92, 1.09 0.93
  Pakistani 0.77 0.71, 0.84 <0.001 1.25 1.25, 1.41 <0.001 1.08 1.00, 1.15 0.04
Cohabitation status
  Living with partner 1 1 1
  Not living with partner 1.05 0.96, 1.14 0.30 1.11 1.03, 1.21 0.01 1.02 0.93, 1.11 0.73
Subjective financial status
  Managing financially 1 1 1
  Not managing financially 1.04 0.93, 1.17 0.47 1.06 0.95, 1.19 0.29 1.00 0.92, 1.08 0.93
  Mother’s age at child’s birth (in 
years)
1.01 1.00, 1.01 0.03 1.01 1.01, 1.02 <0.001 1.00 1.00, 1.01 0.48




















Table 2  (continued)
Psychological distress Head and MSK pain Exhaustion
Relative rate ratio 95% 
confidence 
interval
P value Relative rate ratio 95% 
confidence 
interval




Missing 30 36 16
Dropped records (zero postnatal visits) 6773 5908 8302
Significant results (p ≤ 0.1) are in bold



















Table 3  Results of the multivariate analyses of the relationship between caregiver status and the frequency of healthcare-seeking behaviour (≥0 primary care visits) for 
psychological distress, head and MSK pain and exhaustion after the child’s birth, adjusted for prenatal consultation frequency and socioeconomic status
Psychological distress Head and MSK pain Exhaustion
Logistic Negative binomial Logistic Poisson Logistic Negative binomial
Odds 
 ratioa
95% CI P value Relative rate 
 ratiob
95% CI P value Odds ratio 95% CI P value Relative 
rate 
ratio
95% CI P value Odds 
ratio






Main independent variable - Caregiver status
  No 1 1 1 1 1 1
  Yes 0.64 0.40, 1.02 0.06 1.01 0.83, 
1.10
0.05 0.42 0.05, 3.19 0.40 1.06 0.86, 
1.32
0.57 0.70 0.40, 
1.20















<0.001 1.36 1.28, 
1.44
<0.001 8.4e-07 1.47e-08, 
0.000048
<0.001 1.53 1.40, 
1.67
<0.001 0.39 0.25, 
0.63













0.97 0.79, 1.18 0.74 1.15 1.02, 
1.29
0.02 0.57 0.24, 1.32 0.19 1.19 1.07, 
1.32
0.02 0.97 0.73, 
1.29






















Table 3  (continued)
Psychological distress Head and MSK pain Exhaustion




1 1 1 1 1 1
  Other 2.66 1.95, 3.63 <0.001 0.67 0.55, 
0.80
<0.001 0.61 0.22, 1.71 0.35 1.02 0.84, 
1.25
0.82 0.66 0.37, 
1.20
0.17 0.97 0.64, 
1.48
0.89
  Pakistani 2.53 1.98, 3.22 <0.001 0.64 0.56, 
0.74
<0.001 0.33 0.13, 0.82 0.02 1.69 1.52, 
1.89
<0.001 0.52 0.35, 
0.77










0.52 0.34, 0.80 0.03 1.04 0.91, 
1.19
0.60 0.82 0.18, 3.80 0.80 1.10 0.92, 
1.33
0.30 0.86 0.49, 
1.51










0.54 0.34, 0.86 0.01 1.08 0.90, 
1.30
0.39 0.59 0.06, 5.99 0.66 1.13 0.93, 
1.37
0.24 0.47 0.25, 
0.86







1.02 1.00, 1.04 0.06 1.01 1.00, 
1.02
0.03 1.07 0.99, 1.16 0.09 1.02 1.02, 
1.03
<0.001 1.00 0.98, 
1.03





















Results greater than 10,000 or smaller than 1 in 10,000 are given in the exponential form for readability
Significant results (p ≤ 0.1) are in bold
Zero-inflated negative binomial regression is a two part model, used here to calculate: a the probability (odds ratio) of the mothers not visiting the doctor because they did 
not have symptom (certain zeros); b the relative rate ratio for the frequency of primary care consultation incorporating some of the excess zeros (no visits). For example, 
compared with other mothers, the caregivers were 36% more likely to have the symptom group psychological distress but not visit the doctor
Cluster-robust standard error specified to adjust for the likely interdependence between the count data (number of primary care visits) for each mother
Psychological distress Head and MSK pain Exhaustion
Logistic Negative binomial Logistic Poisson Logistic Negative binomial
Total n 9615
Missing 112
Table 3  (continued)
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and significance of the relationships of the specific indicators of socioeconomic 
status varied within and between the symptom groups. A notable variation was the 
decreased consultation frequency for psychological distress in Pakistani compared 
with white British mothers, but increased consultation frequency for the other symp-
tom groups (Table 2).
Discussion
This is the first study to compare healthcare use (and also prevalence estimates for ill 
health) in caregivers of preschool aged children with and without developmental disabil-
ities in the UK, and one of very few to adjust for prenatal ill health and socioeconomic 
status. We found evidence of an association between caregiving and a higher prevalence 
of ill health for all three symptom groups. This is consistent with the published literature 
(Lee et al. 2017; Miodrag et al. 2015; Tong et al. 2003). We also found that despite hav-
ing a higher prevalence of the symptom groups, caregivers did not seek more healthcare, 
and may have even sought less healthcare for psychological distress. Thus, caregiver bur-
den may have hindered healthcare-seeking behaviour for some, leading to an increased 
risk of the under-detection in caregivers compared with other mothers.
Few studies have examined the relationship between caregiving for a disabled 
child and caregiver healthcare use. We are only aware of one other study with results 
showing a similar relationship between caregiving and healthcare use. Willet et al. 
(2018) in Australia found that caregiver distress (clinical need) was the greatest 
predictor of healthcare-seeking behaviour, but there were barriers to healthcare use 
affecting caregivers’ decisions on whether to visit the doctor. Lower healthcare use 
has also been reported in family caregivers, including caregivers of children, com-
pared with non-caregivers in the UK (Arksey and Hirst 2005).
Other studies have found a positive association between caregiving and healthcare use 
(primary, secondary, emergency and psychological service visits and medication use). This 
increased use has been attributed to caregiver psychological distress, high child healthcare 
use, child behavioural problems, and the specific diagnoses of ASD and learning disability 
(Thurston et al. 2011; Brehaut et al. 2019; Le et al. 2016; Fairthorne et al. 2016).
The difference in results could be due to a number of factors. Other studies rarely 
adjusted in their analysis for prenatal ill health, which has been shown to be associated 
with higher use postnatally. It might be that frequent contact caregivers have with pri-
mary care services during the preschool period due to routine appointments with pri-
mary care doctors and health visitors is important (Miller et al. 2006). Alternatively, it 
could be due to the other studies reporting findings based in different healthcare systems.
Influence of Other Factors on Health and Healthcare Use
Consistent with the literature, all mothers in our study with previous healthcare use 
for a symptom had a higher frequency of postnatal healthcare use (da Silva et  al. 
2017). Thus, prenatal healthcare use may influence whether caregivers seek support 
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for symptoms of ill health via primary care services. Therefore, caregivers who had 
not previously experienced psychological distress or who had experienced symp-
toms but had not previously sought treatment in primary care, may be at greater risk 
of undetected and, therefore, untreated and persistent symptoms than mothers who 
had sought help prenatally.
Our sample came from a largely bi-ethnic (white British and Pakistani) socioeco-
nomically disadvantaged population. We adjusted for socioeconomic status in the anal-
yses as disadvantage is known to influence health and healthcare use in the BiB cohort 
and more widely (Kelly et al. 2017), though unlike some studies caregivers in our sam-
ple were not more socioeconomically disadvantaged than the other mothers (Mase-
field et al. 2020). Disadvantage (via indicators of education, subjective financial status, 
cohabitation status) was associated with both increased healthcare use and decreased 
primary healthcare-seeking behaviour; thus increasing the risk of the under-detection of 
each symptom group in disadvantaged mothers so compounding disparities.
BiB mothers with ill health living in socioeconomically deprived areas and of Paki-
stani ethnicity have been found to visit their doctor less often than more affluent, white 
British mothers (Kelly et al. 2017). Our findings suggest the relationship between soci-
oeconomic status and primary healthcare use may vary by symptom, and that there 
can be both a high consultation rate and underuse within the same population.
There was also notable variation in the relationship of ethnicity to the outcomes 
by symptom group. Despite Pakistani ethnicity being associated with socioeco-
nomic disadvantage (Wright et al. 2013), Pakistani mothers had a lower consultation 
rate for psychological distress than white British mothers. This may reflect variation 
in clinical need by ethnicity (e.g. a lower prevalence of psychological distress), or 
differences in how psychological versus physical conditions and the appropriateness 
of healthcare use are considered within different cultures. Postnatal psychological 
distress may be twice as likely to be missed in minority ethnic than white British 
mothers in the BiB cohort (Prady et al. 2016). Thus, the raised consultation rate for 
head and MSK pain and exhaustion for Pakistani mothers in our study may reflect 
repeat visits due to the initial misidentification of psychological distress. If so, the 
true consultation prevalence of psychological distress may be higher and the preva-
lence of exhaustion and pain unrelated to psychological distress lower.
Strengths and Limitations
We have shown how routinely collected primary healthcare data can be used to 
investigate caregiver healthcare use. Our study provides new understanding of the 
relationships between health, healthcare use and caregiving during the preschool 
period, and highlights correlates of ill health and low healthcare use in the UK.
We developed a practical strategy for identifying preschool children with devel-
opmental disabilities via primary care records. This resulted in a group with heter-
ogenous disability characteristics and with unknown disability severity and behav-
ioural problems. These characteristics may vary in different population groups, 
limiting the generalisability of the results.
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We underestimate the true prevalence of each symptom group as both prevalence 
and consultation frequency estimates are predicated on mothers with ill health visiting 
the doctor, and the identification and recording of symptoms using appropriate Read 
codes and their detection via our symptom group identification strategy. The extent of 
the under-detection of ill health in the sample may also vary by symptom and possibly 
between the caregiver and other mother groups. For example, most people purchase 
over-the-counter medication as the primary strategy for pain management (Latinovic 
et al. 2006); whilst psychological distress is under-recorded in primary care records 
for a variety of reasons (National Institute for Health and Care Excellence 2011). 
The exclusion of drug codes for most of the symptoms will also have resulted in an 
unknown amount of symptom group underestimation. However, primary care records 
are a good indicator of clinical need as people in the UK, in the main, visit the doctor 
when their symptoms are adversely affecting their daily lives, and thus are clinically 
significant (Martin-Merino et al. 2010). Our findings may therefore indicate clinical 
significance as perceived by the mothers that visited their doctor.
Symptom groups were used because of clinical similarities and to produce large 
enough outcome groups to perform the planned analyses. However, this meant an 
increase in clinical heterogeneity within the symptom groups used.
To avoid model overspecification and because of their unavailability for the BiB 
cohort, we excluded some covariates with a known relationship to caregiver ill health, 
for example caregiver social support and personality, family size and child behavioural 
problems (Estes et  al. 2013; Fonseca et  al. 2014; Marquis et  al. 2019). Some of the 
estimates of effect observed, therefore, may have been affected by unmeasured factors.
Our findings indicate a possible relationship between caregiving and healthcare use 
for a clinically heterogeneous group of preschool children with many unknown disability 
characteristics such as behavioural problems, severity, or additional health problems. Our 
estimates might therefore not be replicated in more tightly defined groups of caregivers 
and other mothers. Although our findings are consistent with some other studies, general-
isability might be limited by the unique ethnic and social composition of the sample and, 
perhaps, combination of disability diagnoses. There may also be differences in healthcare 
use due to differences in healthcare systems (e.g. national tax-based, insurance-based, pri-
vate and mixed models). However, caregiver burden is not unique to the caregiver group 
in our study population. The mechanism by which caregivers of disabled preschool chil-
dren experience greater ill health and which may be under-detected due to low primary 
healthcare-seeking behaviour is generalisable to other caregiver groups.
It is likely that the greater prevalence of ill health and lower consultation fre-
quency for psychological distress in the caregivers is due to the burden of caregiving 
for a disabled child, and we used a prospective design and investigated confounding, 
yet we cannot infer causality from this observational study.
Recommendations for Future Research
Further research on barriers (and enabling factors) to caregivers’ healthcare use and 
the extent to which they influence caregiver healthcare use would aid understanding 
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of potential under-detection. Comparisons between routinely collected health data 
(i.e. consultation prevalence) and assessment of clinical need using standardised 
measures could highlight the clinical extent of any under-detection.
Further research is needed to understand geographical variation and variation 
between reported and recorded ill-health and healthcare-seeking by parent-caregivers, 
such as differences in the support received by caregivers via primary care services, 
sociodemographic differences between samples and the extent to which caregivers are 
using alternatives to primary care (e.g. third or private sector counselling, emergency 
services or religious/folk based practitioners and remedies) (Rhodes et al. 2008).
Research should also focus on how to increase detection and lower barriers. This 
might include appraisal of the extent to which healthcare services in contact with 
caregivers assess caregiver burden and the robustness, including the sensitivity to 
ethnic differences, of that assessment. The extent of family-centred support, includ-
ing information and signposting about local and national benefits and support is 
also worthy of study. Improvements in these areas could reduce the risk of grow-
ing socioeconomic and health inequalities between caregivers and other mothers and 
between advantaged and disadvantaged caregivers.
Conclusion
This study has shown that caregiving for young disabled children is associated with 
an increased prevalence of some symptoms, not reflected in increased healthcare 
use. If caregiver burden and the risk of under-detecting (and thus under treating) 
caregiver ill health is not addressed during the preschool period, health inequalities 
between caregivers and other mothers and their families may persist and grow.
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